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AN I N I T I A L  USE-TEST OF 
TRIADIC DECIMAL DIGITS 
Richard J .  J i a c o l e t t i  
Donald L. Veal December 1965 
This  r e p o r t  presents  some r e s u l t s  of an O r b i t a l  
Operations Study being conducted by the  Na tu ra l  Resources 
Research I n s t i t u t e  of the Universi ty  of Wyoming under the 
gene ra l  d i r e c t i o n  of D r .  John C. Bellamy and supported by 
Grant No. N s G  658 of t h e  National Aeronautics and Space 
Administration. 
Center of the I Inivers i ty  of Wyoming and M r .  David F j e l d  of 
NRRI con t r ibu ted  s i g n i f i c a n t l y  t o  the  computer po r t ion  of 
the work. 
D r .  David Winkel, D i r e c t o r  of  t h e  Computer 
Although t h i s  i n i t i a l  u se - t e s t  i n d i c a t e s  promise 
of the  TRIADIC form of d i g i t s  f o r  some uses,  i t  is no t  
considered t o  have been demonstrated conc lus ive ly  enough 
t o  warrant  p u b l i c a t i o n  elsewhere f o r  wider d i s t r i b u t i o n  
a t  t h i s  t i m e .  
This r e p o r t  is a ccmpanion t o  a report',, "A T ra id i c  
Decimal D i g i t  Printer-Reader Unit, Prel iminary Design Con- 
s ide ra t ions"  by C . N. Rhodine. 
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Purpose: This r e p o r t  desc r ibes  the r e s u l t s  of  an i n i t i a l  use- 
test of a newly conceived "TRIADIC" kind of decimal d i g i t s  as 
p a r t  of a cont inuing program of  research on "informatic" forms 
of d a t a  f o r  use i n ,  e s p e c i a l l y ,  o r b i t a l  ope ra t ions .  
- Need: 
t o  i d e n t i f y  and t o  l a b e l  p a r t i c u l a r  va lues  of incremental  forms 
of continuous d a t a .  
A n e e d  has  been found f o r  some kind of informatic  numerals 
"IADIC" Notations : 
u t i l i z e s  t h e  b a s i c  c h a r a c t e r i s t i c s  of an "IADIC" o r  "Incrementally 
Al t e rna t ing  Dash, Incrementally Continuous" no ta t ion .  
This 'TRIADICf '  kind of decimal d i g i t s  
D e f i n i t i o n  Automatic Characteristics: Sequent ia l  changes of 
t h r e e  p o s s i b l e  widths  of  marks are u t i l i z e d  i n  t h e  "TRIADIC" 
decimal d i g i t s  t o  provide a one-to-one correspondence between 
t h e  number of a l t e r a t i o n s  or widths and t h e i r  numerical values.  
I l l u s t r a t i o n :  The manual i n t e r p r e t a b i l i t y  o f  these k inds  of 
d i g i t s  h a s  been t e s t e d  by u t i l i z i n g  them t o  l a b e l  p a r t i c u l a r  
d i s c r e t e  values of  an experimental sample of an incremental  
form of o r b i t a l  p o s i t i o n  data.  
Evaluation: This i l l u s t r a t i o n  i n d i c a t e s  t h a t :  
(1) The TRIADIC Decimal D i g i t s  are r e a d i l y  recognizable ,  but  are 
not  advantageously use fu l  f o r  l a b e l i n g  incremented da ta ;  
and ; 
(and can be)  improved upon. 
(2)  This incremental  form of o r b i t a l  p o s i t i o n  d a t a  needs t o  be 
Conclusions: It i s  thus concluded t h a t :  
(1) The u t i l i t y  of t hese  TRIADIC Decimal D i g i t s  f o r  i d e n t i f y i n g  
d a t a  s h e e t s  o r  whole blocks of continuous d a t a  should be 
e xpe r i m e  n t a 1 1 y use- te s t e d ; and 
(2)  A more r e c e n t l y  conceived "uadic" n o t a t i o n  should be use- 
t e s t e d  f o r  l abe l ing  improved incremental  p o r t r a y a l s  of 
o r b i t a l  p o s i t i o n  data.  
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AN INITIAL USE-TEST OF 
TRIADIC DECIMAL DIGITS 
1, Purpose 
When d a t a  a r e  portrayed i n  the  informat ic  forms, t he  i d e n t i f i -  
c a t i o n  of s p e c i f i c  va lues  wi th in  the  d a t a  a re  sometimes d i f f i c u l t  t o  
determine r e a d i l y .  Thus, f o r  these p o r t r a y a l s  t o  be u s e f u l l y  complete, 
some method of l a b e l i n g  o r  i den t i fy ing  these  s p e c i f i c  va lues  i s  necessary.  
The u t i l i z a t i o n  of "TRIADIC" decimal d i g i t s  f o r  such a purpose as wel l  as 
a d i scuss ion  of these  newly conceived d i g i t s  i s  the  primary purpose of 
t h i s  r e p o r t .  
I n  review of the  conception of in format ic  forms of d a t a ,  t he  
r a p i d  advancements in  a l l  technologica l  a r eas  have g r e a t l y  increased  the  
amounts of d a t a  which must be e f f e c t i v e l y  u t i l i z e d .  
t h i s  l a r g e  amount of d a t a  t o  become most e f f e c t i v e l y  u s e f u l ,  a presenta-  
t i o n  which has automatic q u a n t i t a t i v e  record ing  and reading c a p a b i l i t i e s  
and s t i l l  main ta ins  q u a l i t a t i v e  manual r ecogn i t ion  i s  d e s i r a b l e .  
t h e  p re sen ta t ion  must s a t i s f y  t h e  primary purpose of d a t a ,  namely, t o  inform 
men wi th  r e a d i l y  d iscernable  q u a l i t a t i v e  and q u a n t i t a t i v e  information.  
C lea r ly  then ,  f o r  
That is, 
The Arabic numerals (which a r e  l a r g e l y  q u a n t i t a t i v e )  appear 
e s s e r l t ~ a l i y  the today -I.--- >:a .. .-<-" thn F i F t a n n t h  rovtrirv,  The 
LllCy U A U  dUL.&LLe L 6 . C  &&LI-~U.---- ---- I.--, 
arrangement, s i z e  and c o n t r a s t  of t h e  numerals have been changed t o  make 
them more d i s t i n c t i v e ,  and thus ,  more accu ra t e ly  and e a s i l y  read;  but  t he  
numerals themselves have not  been changed. 
numerals seems t o  have endured f o r  ease  of w r i t i n g ;  however, t h i s  does 
n o t  n e c e s s a r i l y  p o s t u l a t e  t h a t  they a r e  the  e a s i e s t  t o  read. Large a r r a y s  
of "Arabic" numbers have very  l i t t l e  meaning i n  themselves t o  the  r eade r ,  as 
such a r r a y s  r equ i r e  considerable  t r a n s l a t i o n  by the  r eade r  t o  ob ta in  a 
concept  of t h e i r  o v e r a l l  import. Thus i n  the  p a s t ,  t he  use fu lness  of any 
p a r t i c u l a r  form of numerical  no ta t ion  has  l a r g e l y  been determined by how 
convenient  it w a s  f o r  man to form. However, with the  advent of modern 
equipment, i t  i s  now poss ib l e  t o  perform a11 k inds  of numerical  opera t ions  
au tomat ica l ly .  
numerals o t h e r  than Arabic,  
The p resen t  form of these  
This  p o s s i b i l i t y  oFcns the  way for  por t ray ing  d a t a  u t i l i z i n g  
1 
Toward t h i s  end, incremental forms of d a t a  are p a r t i c u l a r l y  app l i -  
cab le  t o  "continuous" o r  "complete data." 
p re sen t s  a l l  s i g n i f i c a n t  v a r i a t i o n s  of an obse rva t ion ,  o r  which r e p r e s e n t s  
a physical  event which has  been measured a t  i n t e r v a l s  of s u f f i c i e n t l y  s h o r t  
du ra t ions  t o  enable  d e t e c t i n g  a l l  s i g n i f i c a n t  changes. 
term " s i g n i f i c a n t "  r e q u i r e s  s u f f i c i e n t  knowledge of  t he  phenomenon being 
observed t o  permit a s s ign ing  u n i t s  of r e s o l u t i o n  t h a t  w i l l  be s i g n i f i c a n t  
t o  the  user .  
which can b e s t  be descr ibed as "continuous data" o r  "da ta  i n  which no two 
successive va lues  dXffer by more than one u n i t  of r e s o l u t i o n  used t o  form 
t h e  data." 
u n i t  more than, t he  same as, o r  one u n i t  less than t h e  previous value.  A 
" u n i t  of r e so lu t ion"  h a s  been defined as " the smallest increment of a 
v a r i a b l e  which i s  u t i l i z e d ,  o r  which can be r e l i a b l y  resolved,  i n  a quan t i t a -  
t ive  r e p r e s e n t a t i o n  of values  of t h a t  var iable ."  It i s  r e a d i l y  apparent t h a t  
t h e  u n i t  of r e s o l u t i o n  of t i m e  or t he  o r d i n a l  v a r i a b l e  i s  dependent on t h e  
u n i t  of r e s o l u t i o n  of t he  dependent v a r i a b l e .  It is  a l s o  apparent t h a t  a 
number of f a c t o r s  are involved i n  t h e  s e l e c t i o n  of an appropr i a t e  u n i t  of 
r e s o l u t i o n ;  t h e  most important being the intended use of t he  data .  
Complete d a t a  i s  t h a t  which 
I n  t h i s  sense,  t h e  
Complete d a t a  has  the connotat ion of s e q u e n t i a l  completeness, 
That i s ,  t h e  d i f f e r e n c e  between successive va lues  i s  e i t h e r  one 
2 
When d a t a  are portrayed i n  an incremental  form, determinat ion of 
discrete  o r  p a r t i c u l a r  va lues  within the  d a t a  block has  been found t o  be 
d i f f i c u l t .  I n  3n incremental  p re sen ta t ion  t h e  d a t a  are represented by a 
c h a r a c t e r  r ep resen t ing  one u n i t  g r e a t e r  than,  equal  t o ,  o r  one u n i t  less than 
t h e  preceding value.  
r ep resen ted  by a unique recognizable c h a r a c t e r ,  only the re la t ive value of 
a d a t a  po in t  i s  i d e n t i f i a b l e .  Thus f o r  i d e n t i f i c a t i o n  of d i s c r e t e  or  
p a r t i c u l a r  va lues ,  it i s  necessary t o  develop some kind of scheme f o r  
l a b e l i n g  at l eas t  some of t hese  p a r t i c u l a r  va lues .  
some of the gene ra l  manual recogni t ion requirements,  but  are not  r e a d i l y  
processed automatical ly .  Thus, i t  i s  d e s i r a b l e  t h a t  each decimal d i g i t  be 
r ep resen ted  by a unique notation t h a t  is both manually and au tomat i ca l ly  
recognizable .  
C l e a r l y ,  with each of t hese  increments :+, -, 0) 
Arabic numerals s a t i s f y  
2 
The I ad ic2  l a b e l i n g  technique i s  i n  the  proper informatic  format,  
b u t  does no t  always s a t i s f y  t h e  i n t e r p r e t a t i o n  requirement f o r  d i s c r e t e  
values .  This type of l a b e l  i n d i c a t e s  t h e  magnitude and d i r e c t i o n  of t h e  
t o t a l  change i n  value between points ,  but  does no t  i d e n t i f y  the  value of 
d i s c r e t e  p o i n t s  un le s s  t he re  i s  a ze ro  value r e fe rence  po in t  w i t h i n  t h e  
d a t a .  This ze ro  r e fe rence  point  must a l so  be r e a d i l y  i d e n t i f i a b l e .  I n  
some cases ,  t h e  very na tu re  of t h e  d a t a  would i d e n t i f y  the  ze ro  po in t ;  
i n  o t h e r s ,  t h e  zero po in t  would r e q u i r e  an a d d i t i o n a l  l a b e l .  
i f  the  d a t a  represented were something l i k e  the  hour ly  p r e c i p i t a t i o n  
a given place,  t h e  zero point  i s  r e a d i l y  i d e n t i f i a b l e  s i n c e  i t  is  the s t a r t i n g  
p o i n t  of t h e  d a t a  fo r  a s e l e c t e d  t i m e  per iod.  
t h e  magnitude of change which i s ,  i n  t h i s  case, t h e  same as t h e  t o t a l  amount 
of any given po in t  i n  the  t i m e  period and no f u r t h e r  l a b e l  i s  r equ i r ed .  
For example, 
3 f o r  
The i a d i c  l a b e l  then denotes  
For those cases  where the i n i t i a l  po in t  i s  no t  zero and the value 
i s  never zero,  however, no d i s c r e t e  i d e n t i f i c a t i o n  i s  poss ib l e  with only 
t h e  i a d i c  l a b e l .  
r equ i r ed  f o r  i n t e r p r e t a t i o n  of the informatic  r e p r e s e n t a t i o n  of some types 
of continuous da t a .  
t h e  gene ra l  i d e n t i f i c a t i o n  of segments of t he  d a t a  as w e l l  as f o r  d i s c r e t e  
p o i n t s  w i t h i n  t h e  d a t a  block. 
It i s  the re fo re  obvious t h a t  a d i g i t a l  l a b e l  i s  a l s o  
A similar kind of l a b e l i n g  system i s  a l s o  needed f o r  
3 .  I t  Iadicl '  Not at ions : 
Specifics::>-, r i ~ ~ , e  1 1 . - ~ . ! - 1 1  I--- L--- J - - 2 - - ,  c--- ,.A- IL e,,, iduir ,  iiclb ueeii u t z L i v e d  L L W U  iLa \ r i i d ~ < ' . ~ L c L  
i s t i c  of u t i l i z i n g  "incrementally a l t e r n a t i n g  dashes" t o  r ep resen t  va lues  
of numbers. Consider t he  case in  which t h e  o r d i n a l  v a r i a b l e  t i m e  i s  
r ep resen ted  by a series of s ing le  incremental  marks as shown on Figure 1. 
The number of hours  of e lapsed t i m e  s i n c e  t h e  beginning can quickly be 
determined by count ing t h e  number of changes from black t o  white i n  t h e  
series of  long ve r t i ca l  dashes on t h e  r i g h t  of Figure 1. 
of  h a l f  hour pe r iods  and number of f i v e  minute per iods can be determined 
by count ing t h e  next  two sets of ver t ica l  dashes r e s p e c t i v e l y .  
Also t h e  number 
This 
n o t a t i o n  f o r  des igna t ing  va lues  of t i m e  might w e l l  be c a l l e d  
o n l y  two black and white l e v e l s  of recording were u t i l i z e d .  
u s e f u l  s i n c e  we know beforehand t h a t  t h e  va lues  of t i m e  w i l l  
i nc reas ing .  
"biadic" s i n c e  
This scheme i s  
always be 
3 
IADIC NOTATION 
FIGURE I 
This  same bas i c  " incremental ly  a l t e r n a t i n g  dash" technique can 
a l s o  be w e d  t o  r ep resen t  va lues  which might e i t h e r  i nc rease  o r  decrease 
by u t i l i z i n g  more l e v e l s  of recording. The example shown on the  extreme 
r i g h t  of Figure 1 uses  s i x  l e v e l s  of record ing ,  each l e v e l  accounting f o r  
a f i v e  minute per iod.  
t o  a s i n g l e  width mark r ep resen t s  f i v e  minutes of e lapsed  t i m e  and the  chang? 
from one width of mark t o  two widths r ep resen t  another  f i v e  minutes of 
e lapsed  t i m e .  Also the  change from f i v e  widths  of mark ( f u l l  mark) t o  no 
nark  r ep resen t s  t h i r t y  minutes of e lapsed t i m e .  
of change (such as a change from f u l l  f i v e  width mark t o  four  width mark) 
i n d i c a t e s  t h a t  t he  number of ( 5  min) u n i t s  h a s  a l g e b r a i c a l l y  decreased rathe:: 
than increased.  
That is, the  f i r s t  change from f u l l  white  (no mark) 
Any r e v e r s a l  of t h i s  seque~~ir-e 
I ad ic  n o t a t i o n s  have the informat ic  c h a r a c t e r i s t i c  of being 
r e a d i l y  recorded au tomat ica l ly .  For example, they might w e l l  be recorded 
e l ec t ro -g raphy ica l ly  wi th  c lose ly  spaced, s ide-by-side s t y l i i .  Also auto- 
matic o p t i c a l  playback of such i ad ic  n o t a t i o n s  i s  p o t e n t i a l l y  q u i t e  
convenient.  I a d i c  n o t a t i o n s  a l so  p re sen t  both q u a n t i t a t i v e  and q u a l i t a t i v :  
information needed f o r  manual recogni t ion .  They i n  s h o r t  p resent  t he  large 
s c a l e  d i s t r i b u t i o n  of t he  phenomenon b e i q  portrayed i n  u s e f u l l y  informat ic  
form. 
4 ,  Def in i t i on  & Automatic C h a r a c t e r i s t i c s :  
T r i a d i c  numerals a r e  formed w i t h  an i a d i c  n o t a t i o n  i n  which t"ee 
vary ing  widths  of mark ( including zero  width of no mark) are used t o  
r ep resen t  t h e  numbers zero  through nine as def ined  i n  Figure 2. The 
sequence of var iance  of width in  the  t r i a d i c  decimal d i g i t s  i s  not  un-Xo::rn;.y 
progress ive  as i n  the  i a d i c  nota t ion .  Rather  i t  i s  designed t o  produce t u e  
m a x i m u m  d e f i n i t i o n  of s p e c i f i c  d i g i t s  with a minimum complexity of automati,. 
sens ing  of t h e i r  va lues .  
The va lue  of each d i g i t  i s  countable  by machine o r  manually as the 
number of width v a r i a t i o n s ,  including and re ferenced  t o  the  beginning and 
ending,  zero-width va lues  of the nrunercll i t s e l f .  As i l l u s t r a t e d  ir, Figure ?, 
t h c  d i g i t  groups 0 t o  4 and 5 t o  9 have been def ined t o  be positive-nzpni:lve 
complements so t h a t  t h e i r  he igh t s  w i l l  no t  be exczssiva.  
5 
TRIADIC DECIMAL DIGITS 
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T W O  BY FIVE NUMERAL SPACE 
RIGHT v L E F T  
HAND COLUMN<Tl  H A N D  COLUMN 
FIGURE 2 
S p e c i f i c a l l y ,  the  log ic  t o  be employed i n  reading these  d i g i t s  
au tomat ica l ly  could we l l  be as follows. 
(a) Scan the  d i g i t  e i t h e r  from bot ton  t o  top  o r  top  t o  bottom wi th  a 
t r ansve r se  o p t i c a l  s l i t .  
(b) Count t he  t o t a l  number of changes of width of t he  numeral, 
inc luding  the  i n i t i a l  and f i n a l  changes of width from and t o  
zero-wid t h  . 
(c) Determine whether the  change i n  width a t  t h e  bottom of the  numeral 
is between zero  and one u n i t  of width o r  between zero and two 
u n i t s  of width.  
(d) The value of the  d i g i t  is then equal  t o :  
0 t he  number of changes of width minus two i f  t he  bottom of 
the  numeral i s  one u n i t  wide 
a t he  number of changes of width minus two p lus  f i v e  i f  t h e  
bottom of the  numeral i s  two u n i t s  wide. 
A similar l o g i c  might w e l l  be used f o r  au tomat ica l ly  recording 
t h e s e  d i g i t s  as fol lows.  
. Q . .  Se t  t he  number t o  be recorded i n  a bi-quinary counter ;  t h a t  i s ,  
i n  a sca le -of - f ive-uni t s  counter  followed by a scale-of-two 
o r  b ina ry  counter  . 
Make the  appropr ia te  width marks i n  each of t he  f i v e  long i tud ina l  
mark-spaces of t hese  numerals i n  sequence, s t a r t i n g  with the  
b. 
L-&&-- _ ^ _ ^ ^  
UULLUUl bp,crLr arid adding i.i unit zouzt tc t he  quinary ceunter “n”n -r - -- 
making each such mark. 
C. Make each success ive  mark: 
o t he  same width as the  previous mark i f  t he  quinary counter  
has  not  y e t  reached f u l l  s c a l e  ( t h a t  is, has  not  y e t  
changed from i ts  fou r - s t a t e  t o  i t s  z e r o - s t a t e ) ;  o r  
c t he  a l t e r n a t e  (of one o r  two u n i t s )  width of the  previous 
mark f o r  a l l  spaces a f t e r  t he  quinary counter  has  once 
reached f u l l  scale .  
7 
d. S t a r t  t h i s  process by making t h e  f i r s t ,  bottom, width of mark: 
6 One u n i t  wide i f  t h e  number-to be recorded i s  zero ,  one, 
two, t h ree  or fou r ,  or i f  t h e  b inary  counter  i s  i n i t i a l l y  
i n  i t s  zero-s ta te;  o r  
o Two u n i t s  wide i f  t he  number t o  be recorded i s  f i v e ,  s i x ,  
seven, e i g h t  o r  n ine ,  o r  i f  t h e  b inary  counter  is  
i n i t i a l l y  i n  i t s  one-state  . 
For example, t h e  t r i a d i c  decimal d i g i t  represent ing  t h e  number 
two would be recorded by f i r s t  recording a s i m p l e  width mark i n  the  bottom 
space s ince  t h e  b inary  counter  would be i n  i t s  zero-s ta te .  
c c m t  t o  the  quinary counter  would then change i t  t o  i t s  t h r e e - s t a t e  and 
(s ince  it d id  not  change from i t s  fou r - s t a t e  t o  i t s  ze ro - s t a t e )  a s i m p l e  
width of mark would a lso be recorded i n  the  second space from t h e  bottom. 
A s i n g l e  width would then  a l s o  be recorded i n  the  t h i r d  space from the  
bottom s ince  the  quinary counter would by then  have been advanced t o  only 
i t s  fou r - s t a t e .  
quinary counter  from i t s  fou r - s t a t e  t o  i t s  ze ro - s t a t e .  Consequently the  
four th  mark from the  bottom would be made double width ( a s  the  a l t e r n a t e  
of t he  s i n g l e  width i n  the  th i rd  space) ,  and the  f i f t h  mark from the  bottom 
would be made s i n g l e  width (as t he  a l t e r n a t e  of t h e  double width i n  the  
fou r th  space).  
Adding a u n i t  
The subsequent add i t ion  of a count would then advance the  
A similar t r a i n  of  events  would occur i n  recording the  t r i a d i c  
decimal d i g i t  f o r  the  number seven. 
o r  bottom mark would be of double width s ince  the  b inary  counter  would be 
i n  i t s  one-state .  Consequently the  f i r s t ,  second and t h i r d  marks from the  
bottom would all be double width marks, t h e  fou r th  mark would be of s i n g l e  
width and the  f i f t h  would be double a s  i l l u s t r a t e d  i n  Figure 2. 
I n  t h i s  case ,  however, the l i i i t ia?  
5 .  I l l u s t r a t i o n :  
I n  order  t o  t e s t  the p o t e n t i a l  u t i l i t y  of these  t r i a d i c  kinds of 
decimal d i g i t s ,  t h e  sample record i n  Figure 3 w a s  formulated. For t h i s  
tes t ,  a computer programwas w r i t t e n  f o r  a Phi lco 211 computer t o  convert  
s a t e l l i t e  coord ina tes  of longi tude,  l a t i t u d e  and he igh t  i n t o  informat ic  
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forms f o r  several r evo lu t ions  of t h e  TXROS 8 weather s a t e l l i t e .  The 
computational output was programed f o r  punched paper tape and t h e  record 
produced on a Friden Flexowriter t ypewr i t e r .  
machined f o r  t h i s  typewri ter  t o  r ep lace  the  necessary number of l e t t e r s  
and t h e  Arabic numerals with proper incremental  numerals and t h e  t r i a d i c  
decimal d i g i t s .  I n  i t s  f i n a l  form t h e  incremental  po r t ion  of t h e  record 
has  been photo reduced by a f a c t o r  of four  while  t h e  t r i a d i c  decimal 
d i g i t s  on t h e  l a b e l  po r t ion  are t h e  same size as produced by t h e  typewri ter .  
This  s i z e  r e l a t i o n s h i p  i s  i n  keeping with t h e  reading-wri t ing l o g i c  d i s -  
cussed ear l ier .  
Spec ia l  c h a r a c t e r s  were 
In t h i s  test exanple,  t h e  o r d i n a l  v a r i a b l e ,  t i m e ,  i s  represented 
by t h r e e  informatic  scaled incremental  numerals i n d i c a t i n g  inc reases  of 
one minute, t e n  minutes and one hour as def ined i n  Figure 4 .  This  
n o t a t i o n  i s  used t o  r e p r e s e n t  t i m e  i n  t h e  f i rs t  column of t h e  incremental  
p o r t i o n  of t h e  record and i s  labeled with t h e  t r i a d i c  decimal d i g i t  l a b e l  
each t e n  minutes. S imi l a r  numerals are used t o  provide an incremental  
n o t a t i o n  f o r  va lues  of coordinates ,  b u t  i n  t h i s  case they i n d i c a t e  one 
u n i t  of r e s o l u t i o n  inc rease ,  no change, o r  one u n i t  of r e s o l u t i o n  decrease 
(see Figure 4 ) .  The p a r t i c u l a r  va lues  of l ong i tude ,  l a t i t u d e  and h e i g h t  
which occur each ten minutee of t i m e  are l abe led  i n  t h e  o r d e r  i nd ica t ed .  
In the  case o f  t h e  l a t i t u d e ,  negat ive va lues  i n  the  t r i a d i c  decimal l a b e l  
are preceded by a t r i a d i c  f i v e  ( 5 )  and a space. I n  t h e  case of l ong i tude ,  
w e s t  i s  d i f f e r e n t i a t e d  from e a s t  by using a 360" system :herein ,711 w e s t  
va lues  are represented as 360" minus t h e  west longi tude reading.  
Accordingly, a l l  W e s t  longi tudes are 180" and g r e a t e r .  The long i tude ,  
l a t i t u d e  and h e i g h t  n o t a t i o n s  are i n  column 2, 3 ,  and 4, r e s p e c t i v e l y ,  of 
t he  incremental  p o r t i o n  of the record.  
po r t ion  of t h e  record contains:  
day, hour and minute i n  t h a t  o rde r ;  second, t he  longi tude i n  degrees;  
t h i r d ,  t he  l a t i t u d e  i n  degrees; f o u r t h ,  t he  e l e v a t i o n  i n  ki lometers .  
The t r i a d i c  decimal d i g i t  l a b e l  
f i r s t ,  t h e  t i m e  l a b e l  showing yea r ,  month, 
The u n i t  of r e s o l u t i o n  f o r  t h e  computation w a s  s e l e c t e d  as being 
one degree f o r  t h e  l a t i t u d e  and longi tude and one ki lometer  f o r  he igh t .  
The u n i t  of r e s o l u t i o n  f o r  t i m e  t hen  had t o  be 10 seconds i n  o r d e r  t o  
o b t a i n  continuous data .  Since obse rva t iona l  d a t a  w a s  a v a i l a b l e  f o r  one 
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minute i n t e r v a l s ,  i n t e r p o l a t i o n  was requi red  t o  genera te  the  i n t e r -  
mediate va lues  a t  the  requi red  10  second i n t e r v a l s .  
according t o  the  following parabol ic  i n t e r p o l a t i o n  formula; 
These were generated 
where the  Y ' s  are success ive  va lues  of t he  s p e c i f i c  c a r d i n a l  v a r i a b l e  
and p i s  the  r ec ip roca l  of the number ( s ix )  of increments des i r ed  
between d a t a  poin ts .  
n 
6 .  Evaluat ion 
The experience gained i n  conducting t h i s  research  has  ind ica ted  
t h a t  t he  t r i a d i c  d i g i t s  can  r e a d i l y  be i n t e r p r e t e d  manually wi th  only 
a s h o r t  l ea rn ing  per iod.  This being t r u e ,  they have a clear p o t e n t i a l  
advantage over Arabic numerals f o r  a t  least some purposes s ince  they 
can be machine processed much more r e a d i l y .  
On t h e  o t h e r  hand, t he  test  sample of Figure 3 has  c l e a r l y  
shown t h a t  t he  use of t r i a d i c  decimal d i g i t s  f o r  p e r i o d i c a l l y  l abe l ing  
" f u l l "  va lues  of incremental  d a t a  i s  no t  very advantageous. For 
example : t h e  f ive-space he igh t  (or l o n g i t u d i n a l  l eng th )  of t he  t r i a d i c  
decimal d i g i t s  i s  excess ive  f o r  t h i s  kind of purpose; t h e  empty spaces 
between successive l i n e s  of t he  pe r iod ic  l a b e l s  a r e  completely wasted; 
and the  c o r r e i a t i o n  of va lues  of p~riocl-ic l a b e l s  with va lues  ind ica t ed  
i n  the  incremental  p o r t i o n  of t he  record is  too d i f f i c u l t  t o  be use fu l .  
I n  add i t ion ,  t h i s  f i r s t  t r i o l  i n  F igure  3 of the  use of an 
incremental  form of d a t a  t o  po r t r ay  the  space-time coord ina tes  of 
sa te l l i te  p o s i t i o n s  i s  c l e a r l y  not  very  s a t i s f a c t o r y .  
however, t he  t r o u b l e  arises more from the  s i z e  and propor t ions  of t he  
incremental  numerals used than from an inappropr ia teness  of incremental  
n o t a t i o n s  f o r  such p o s i t i o n a l  information.  
incremental  po r t ions  of t h i s  tes t  record  before  they were photographic- 
a l l y  reduced i n  s i z e  s t rongly  suggested t h a t  t he  des i r ed  concise  "shades 
and shadows" p o r t r a y a l  of pos i t i ona l  information can w e l l  be obtained 
with a d d i t i o n a l  development. 
I n  t h i s  ca se ,  
The appearance of t he  
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7 .  Conclusions 
In  conclusion,  t h i s  work has  ind ica ted  t h a t  t r i a d i c  decimal 
d i g i t s  may w e l l  f i n d  an important place i n  automatic d a t a  processing 
i n  the  fu tu re .  
i d e n t i f y  d a t a  s h e e t s  o r  l a r g e  blocks of continuous da t a .  
experimental use - t e s t ing  i s  requi red ,  however, before  t h e i r  p o t e n t i a l  
u t i l i t y  f o r  such purpaeee can be confirmed. 
Poss ib le  app l i ca t ions  f o r  o r b i t a l  d a t a  might be t o  
Much more 
In  add i t ion ,  i t  is concluded from t h i s  work t h a t  t he  use of 
in format ic  forms of d a t a  might very  w e l l  provide u s e f u l  p o r t r a y a l s  of 
o r b i t a l  pos i t i on  d a t a  for seve ra l  purposes. Other  which was 
being conducted a t  the  same t i m e  i n d i c a t e s  t h a t  t he  des i r ed  cha rac t e r -  
i s t ics  might w e l l  be obtained by (1) modifying the  propor t ions  of the  
incremental  numerals, (2) u t i l i z i n g  a s'scaled-incremental" n o t a t i o n  t o  
i n d i c a t e  the  p o s i t i o n s  a t  which the  va lues  of l a r g e r  d i g i t s  change wi th in  
the  body of t he  incremental  record,  and (3) u t i l i z i n g  a "uadic" n o t a t i o n  
t o  l a b e l  the  va lues  of t he  l a r g e s t  s c a l e  d i g i t s  i n  a s i n g l e  p a r a l l e l  
l a b e l i n g  column f o r  each of t i m e ,  l a t i t u d e ,  longi tude  and he igh t .  It 
i s  planned t o  prepare a second test  sample of o r b i t a l  p o s i t i o n a l  d a t a  
i n  such a "SIPLIC" o r  "Scaled Incremental ,  P e r i o d i c a l l y  Labeled, 
Incremental ly  Continuous" form as soon as record ing  devices  capable  of 
forming more appropr i a t e ly  proportioned numerals become ava i l ab le .  
_-- 
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